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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

Thisissue ofAemonautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists reports, articles, and other documents recently announced in the NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. l)’ For Internet access B-SCAN useany of the
Time ‘ple following addresses:
Fl@xl lete . -
COmp http://www.sti.nasa.gov

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

your E-SCANsubscription. Justubscribe SCAN-AEROMED ]F’e ar

in the message area of your e-mallistserve@sti.nasa.gav lll‘e./
SCap g 2o



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 2

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 8
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 9

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 10
Includes aircraft simulation technology.

06 Aircraft Instrumentation 13
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 14

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 16
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 16

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 18

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 18
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 19
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences N.A.
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 22
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 23
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 23
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General 24

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19970021150Army Aviation Systems Commanédrmy Aeroflightdynamics Directoratéloffett Field, CA USA
An Empirical Corr ection Method for Improving off-Axes Response Rdiction in Component Type Flight Mechanics Heli
copter Models
Mansur, M. Hossein, Army Aviation Systems Command, USA; Tischler, Mark B., Army Aviation Systems Command, USA,;
Feb.1997; 16p; In English
Contract(s)/Grant(s): FOP 505-59-36
Report No.(s): NASA-TM-10406; NAS 1.15:10406; USAA'COM-96-A-010; A-961022; No Copyright;vail: CASI; A03,
Hardcopy; A01, Microfiche

Historically, component-type flight mechanics simulation models of helicopters have been unable to satisfactorily predict
theroll response to pitch stick input and the pitch response to roll stick irfpases responses. In the study presented here, simple
first-order low-pass filtering of the elemental lift and drag forces was considered as a means of improving the correlation. The
methodwas applied to a blade-element model of the AH-64 APache, and responses of the modified model were compared with
flight data in hover and forward flight. Results indicate #igificant improvement in the fefixes responses can be achieved
in hover In forward flight, howeverthe best correlation in the longitudinal and latefabxes responses requiredfdient values
of the filter time constant for each axis. A compromise value was selected and was sresuit to good overall improvement
in the of-axes responses. The paper describes both the method and the modelitsedgmmentation, and presents results
obtained at hover and in forward flight.
Author
Lift; Aerodynamic Drag; AH-64 Helicopter; Caection; Models; Low Pass Filters

199700219840regon Uniy Computational intelligence Research Lahigene, OR USA
AASERT93/Real-Time Control of Reasoning Final Report 1 Sep. 1993 - 31 Aug. 1996
Ginsbeg, Matthew L., Oregon UniyUSA; Oct. 30, 1996; 4p; In English
Contract(s)/Grant(s): F49620-93-1-0572; AF Proj. 3484
Report No.(s): AD-A321479; No CopyrightyAil: CASI; A01, Hardcopy; A01, Microfiche

This AASERT award supported students working on dieeelopment of next-generation planning and scheduling systems.
Studentssupported by the award contributed directly to both the development and implementation of these systems. Fhe disserta
tionscompleted involved the theoretical investigation of reason maintenance and dynamic backtradkiay prattical impact
on search engines, and the development of a new search technique known as 'limited discrepancy search’ that has been successfu
ly implemented at a variety of external sites. Limited discrepancy search has also been incorporated in a CIRL-developed tool
thatdevelops manufacturing schedules, and the technique has produced the best known solution on realistic problems related tc
aircraft manufacture. Another AASERT-supported student interfaced the scheduling tool to Microsoft Project, demonstrating
boththe flexibility of the methodnd its applicability to a wide range of problems. The parent AFOSR award involved planning
researctaswell, and two of the five supported students have worked on problems fundamental to the development f&fomore ef
tive automated planning systems. This has included the developfrepecialized planning tools for simplified domains and an
investigationof the reasons that these systems deetife, and a formal investigation of the role of causality in representations
of commonsense knowledge about actions, and the impact such representations will have on planning systems.
DTIC
Systems Engineering; Reame Operation; Numerical Analysis; Man Machine Systems



19970021985Air Force Inst. of €ch, Air Education and faining CommangdwWright-Patterson AFB, OH USA
Information Requirements Analysis:A Qualitative Characterization of the Flightline Expediter for the Integrated Main-
tenancelnformation System
Gorla, John C., JAir Force Inst. of €ch., USA; Sep. 1996; 107p; In English
Report No.(s): AD-A321590; AFIT/GLM/LAR/96S-3; No Copyrightydil: CASI; A06, Hardcopy; A02, Microfiche

TheIntegrated Maintenance Information System (IMIS) concept design includes the addition of management tools to access
IMIS databases and provide communication capabilities between fligteitiheicians and supervisors. Armstrong Laboratory
hasdeveloped a portable maintenancefaidechnicians, and sponsored this research to investigate the requirements for a com
puterbased tool for thexpediter The basic hardware and software requirements document for IMIS, the System/Segment Speci
fication (SSS), contains task information that closely corresponds to the expediter job description as defined in Air Combat
Commandnstruction 21-166. This research compiled a list of information requirements for the expediter from the IMIS SSS and
analyzedhe resulting information usingubjective evaluation and theoretical foundations in linguistics. The results support the
notionthat the expediter is often an intermediary to maintenance information. The recommendations focused on freeing the expe
diter to do more important tasks by reengineering the inform#idanin IMIS, which could result in significant workload reduc
tionsfor the expediter with proper design of the information processes in an IMIS context.
DTIC
Information Systems; &kkloads (Psychophysiology); Linguistics; Education
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AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

19970020673California Univ, Dept. of Aerospace Engineeririgps Angeles, CA USA
Dynamical Effects of Delta Wing Actuators on Steamwise \ortices in Boundary Layers Final Report 1 Nov. 1994 - 30
Jun. 1996
Blackwelder Ron E, California Univ, USA; Nov 07, 1996; 3p; In English
Contract(s)/Grant(s): N00014-95-1-0030
Report No.(s): AD-A317667; No CopyrightyAil: CASI; A01, Hardcopy; A01, Microfiche

Smalldelta wing actuators have been construatediemployed in a turbulent boundary layer to provide a disturbance in the
wall region. The actuators oscillate perpendiculahéowall with small amplitudes of a few viscous scales. The oscillations set
up a spanwise flow of low speed fluid near the wall that coagulates intsgead regions. Since other investigators have found
thata spanwise flow near the wall can reduce the drag on the bounding surface, these actuames coayenient method to
introducesuch a spanwise velocity in the near wall region.
DTIC
Turbulent Boundary Layer;odrtices; Whd Tunnel Ests; Actuators; Wid Tunnel Vélls

19970020905Kyushu Univ, Faculty of EngineeringFukuoka, Japan
An Experimental Study on Dynamic Stall Phenomena arund a 2-Dimensional Airfoil Oscillating in Low Pitch
Aso, Shigem, Kyushu Uniy, Japan; Kumamoto,utchi, Kyushu Univ, Japan; &chnology Reports of Kyushu University; Mar
1995;Volume 68, No. 2, pp. 129-136; In Japanese; Also announced as 19970020903; No CopwilglASI; A02, Hardcopy;
AO01, Microfiche

Dynamicstall phenomena have been investigated experimentally by many researchers. Husabegohenomena are es
sentiallynonlinear and the flow field becomes complicated as the separated region increases, they are not undiisioiy suf
In the present stugdgxperimental and computationaleefs have been exerted in order to reveal the detailed stratiime dy
namicstall in low speed flows. In the present experiments, a low speed wind tunnel,didraseer is 2 m, was used at a very
low freestream of 2 m/s in order émsure laminar flow for comparison with numerical simulations. A special device for making
theairfoil pitch sinusoidally was developed by using a mechanical system. The flow fields were visualized by a smoke-wire meth
od and smoke lines (streak line) were recorded witbraventional camera and a video camera. The mean angle of attack of the
airfoil and the reduced frequency were changed variously andfi¢ictsadf those parameters on the characteristitse dynamic
stall were investigated carefully. The results show that the dynamic stall characteristics in low speed flow are significantly in-
fluencedby the mean angle of attack and the reduced frequency
Author (revised)
Aerodynamic Stalling; Airfoils; \id Tunnel Ests; Airfoil Oscillations



19970021307National Aerospace Lablokyo, Japan
Employment of k-epsilon Turbulence Model for Finite-Element Analysis of Flows over Single- and Multi-Component Al
foils
Shigemi,Masashi, National Aerospace Lab., Japan; Ito, Fumiko, National Aerospace Lab., Japan; Dec. 1996; ISSN 0389-4010;
22p;In Japanese
Report No.(s): NAL-TR-1316; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Finite-elemenanalysis code to solve incompressible Na@itokes equations wascorporated into the k-epsilon turbulence
modelof high Reynolds number type, and was applied to flows around single- and multi-component aerofoils. Although the rele
vantequations are highly nonlinear and, therefore, their solutions are easy tedthieremployment of the implicit Eulecheme
for time marching integral and the introduction of background turbulence in the uniform flow made it possible to obtain stable
solutions.For gentle flows produced around airfoils at moderate angles of attack or airfoils with a flap and slat at moderate deflec
tion angles, the computed pressure distributions around the airfoils and liftieo¢$ as well are in good agreement with mea
suredresults. The ééctiveness of the turbulence model for such complicated flows was confirmed. For the flows which oscillated
periodicallyor corresponded to airfoils at high angles of attack, howtwenewas less agreement between computed and mea
sured results. to solve adg@-scale linear equation system, which was necessitated by the adoption of the implicit Euler scheme,
anewly developed code for the direct method was used successfully
Author
K-EpsilonTurbulence Model; Finite Element Method; Airfoils; Navigtokes Equation; Computational Fluid Dynamics; Angle
of Attack; Incompessible Flow

19970021349NASA Langley Research Centétampton, YA USA
Static Investigation of a Multiaxis Thrust-Vectoring Nozzle Wth Variable Internal Contouring Ability
Wing, David J.NASA Langley Research Center, USA; Mills, Charles T. L., NASA Langley Research Center, USA; Mason,
Mary L., NASA Langley Research Cent&ISA; Jun. 1997; 150p; In English
Contract(s)/Grant(s): FOP 505-59-30-24
Report No.(s): NASA-TP-3628; NAS 1.60:3628; L-17570; No CopyrighgilACASI; A07, Hardcopy; A02, Microfiche

The thrust dfciency and vectoring performance of a com@t-divegent nozzle wer@vestigated at static conditions in
the model preparation area of the Langley 16-Foot Transonic Tunnel. The diamond-shaped nozzle was capable of varying the
internalcontour of each quadrant individually by using cam mechanisms and retractable drawers to produce pitch and yaw thrust
vectoring.Pitch thrust vectoring was achieved by either retracting the lower drawers to incline the throat or varying the internal
flow-path contours to incline the throata¥ thrust vectoring was achieved tegucing flow area left of the nozzle centerline and
increasinglow area right of the nozzle centerline; a skewed throat deflected the flow in the lateral direction.
Author
Thrust\ector Contol; Convegent-Divegent Nozzles; Nozzle Flowsahsonic \ihd Tunnels; Statidviodels; Contours; Internal
Flow

19970021470National Aerospace LabComputational Science Djvlokyo, Japan
Mathematical Theory on Difference Approximation of Scalar Conservation Law
Hideaki, Aiso, National Aerospace Lab., Japan; Proceedings of the 14th NAL Symposium on Aircraft Computational Aerody
namics;1996, pp. 1-6; In English; Also announced as 19970021469; No Copynigtil; BASI; A02, Hardcopy; A03, Micro
fiche

We review mathematical theory on difference approximation for scalar conservation law from the viewpoint of numerical
viscosity.We present a new result as well. The most important thing in the thdorgrigve the convgence to entropy solution
(physicallyrelevant solution). For this purpose, we discuss the consistency with entropy condition. On the other hacacdaigh
cy is strongly required frorthe practical viewpoint. It is still an open problem to determine a general clasedriE approxi
mations which both converge to the entropy solution and are of high accuracy. Our objective is to give a clear overview of the
theoryfrom the viewpoint ohumerical viscosityWe classify the dference approximations by numerical viscosity fioent.
by using this method, we can clearly determine classesfefeliice approximatiowhich convege to entropy solution. Our new
theoremdetermines a general class of highly accuraferdifice approximations congarg to the entropy solution. The new class
is one of the widest class of suchfdiEnce approximations, and the theorem is important practically as well as theoretically
Author
Scalars; Conservation Laws; Congence; Entopy



19970021472Tohoku Univ, Dept. of Aeronautics and Space EngineerMiyagi, Japan

Higher-Order Shock-Vortex Capturing for Unsteady Internal and External Flows

Yamamoto Satoru, ©hoku Univ, Japan; Proceeding$ the 14th NAL Symposium on Aircraft Computational Aerodynamics;

1996, pp. 13-18; In Japanese; Also announced as 19970021469; No CopwightCASI; A02, Hardcopy; A03, Microfiche
Somecomplicated unsteady flow problems involving shocks and vortices are numerically investigated. Numerical methods

employedn the present research are composed of the highelution shock capturing schemes in spaderdifice, based on

thefourth-order compact MUSCL TVD scheme coupled with diciefit approximate Riemann solyand the maximum second-

orderaccurate implicit schemes. Some typical calculated results are shown. The first case is the unsteady transonic flow problem

througha turbine cascade tunnel. The second case is the unsteady transonic flow around a NASA airfoil at high angle of attack,

andthe third case ithe unsteady hypersonic shock/shock interference flow known as the type 4 shock heating problem. Finally

thereliability of the so-called shock-vortex capturing method is discussed.

Author

\ortices; Unsteady Flow; Internal Flow; ShoclaWs; TVD Schemes; Hypersonic Shoc&n3onic Flow

19970021478National Aerospace Lablokyo, Japan
On Flight Data of Hyflex
WatanabeShigeya, National Aerospace Lab., Japan; Shirouzu, Masao, National Aerospace Lab. alapamgtdy, Masataka,
NationalSpace Development Agendapan; Proceedings of the 14th NAL Symposium on Aircraft Computational Aerodynam
ics; 1996, pp. 43-48; In Japanese; Also announced as 19970021469; No CopyaghtCASI; A02, Hardcopy; A03, Microfiche

HYFLEX (Hypersonic Flight Experiment), which was planned for the development of the Japanese unmanned orbiting plane,
HOPE,was successfully conducted on 12 Feb. 1996. The vehicle used in the experiment has a 4.4 m-long slender boely configura
tion whose gross weight is 1073 kgaribus hypersonic lifting flight data on aerodynamics, thermal protection system, and guid
ance& control were acquired during the flight. In this papkefollowing flight data in respect to hypersonic aerodynamics are
briefly reviewed: aerodynamic characteristics, aerodynamic heating, pressure measurements for ADS (Air Data Sensor) and RCS
gas-jetinteraction experiment, and electron density around the vehicle. The data are compared with the preflight predictions based
onwind tunnel test results and CFD calculations in order to investigate validity of the prediction methods.
Author
Hypersonid-light; Aerodynamic Characteristics; Aedynamic HeatingPressue Measuement; Electon Density (Concentra
tion); Data Acquisition

19970021479National Aerospace Lablokyo, Japan
CFD Analysis for Hypersonic Flight Experiment (HYFLEX)
Takaki,Ryoji, National Aerospace Lab., Japan; Itak&shi, National Aerospace Lab., Japan; Proceedings of the 14th NAL Sym
posiumon Aircraft Computational Aerodynamics; 1996, pp. 49-54; In Japanese; Also announced as 19970021469; No Copyright;
Avail: CASI; A02, Hardcopy; A03, Microfiche

In HYFLEX, reflectometer measurements were perfortoagsearch the blackout phenomena during hypersonic or re-entry
flight. Reflection intensity and phase of radio wave were measured by reflectdrtigtérdata analysis is composed of two steps.
First step is the calculation of distribution of electron number density around the vehicle by using a CFD code including the real
gaseffects. Second step is performing the radio wave reflection analysis. by using this radio wave reflection analysis, we can get
reflectionintensity and phase of radio wave and compare these results with the flight data. In thisgapew the outline of
thereflectometer measurement in HYFLEX. Also the CFD code, includingetii@as décts is described. Calculation results,
especially free electron density distributions along the flight trajectory are presented. At some points on the flight, tnegectory
calculatedeflectionintensity and compared it with the flight data. Some results of the calculations which change thermal model,
2-temperaturenodel and 1-temperature model or surface condition, fully catalytic surface and non-catalytic surface, are also pre
sented.
Author
Hypersonid-light; Electron Density (Concentration); Computational Fluid Dynamicayé/Reflection; Radio &Ves

19970021480National Aerospace Lablokyo, Japan

CFD Analysis and Experiment of Aenthermodynamic Heating aound Re-Entry Vehicle

Yamamoto, Yukimitsu, National Aerospace Lab., Japan; Proceedings of the 14th NAL Symposium on Aircraft Computational
Aerodynamics; 1996, pp. 55-60; In Japanese; Also announced as 19970021469; No Copyright; Avail: CASI; A02, Hardcopy;
A03, Microfiche



Recentcomparisons of hypersonic CFD analysis with hypersonic wind tunnel experiments, including NAL M1 ON®&T
RA S4MA HWT, Calspars shock tunnel and CalteckbThigh enthalpy shock tunnel, are introduced. Also, hypersonic re-entry
flight analysis, such as OREX and HYFLEX are performed. Through these studies, aerothermodynamic heating characteristics
of the re-entry vehicle are investigated in detail.
Author
Hypersonic Flight; Aerodynamic Heating; Aerothermodynamics; Reentry Vehicles; Reentry; Computational Fluid Dynamics;
Wind Tunnel Ests

19970021482National Aerospace Lablokyo, Japan
Validation of the Computation of Hypersonic Flow with Real Gas Effects
Kishimoto, Takuji, National Aerospace Lab., Japan; Hanamitsu, Akira, National Aerospace Lab., Japan; Bito, Hideo, National
Aerospace Lab., Japan; Proceedings ofiite NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 67-72;
In Japanese; Also announced as 19970021469; No Copyriglit; BASI; A02, Hardcopy; A03, Microfiche

Thevalidation of the computation of hypersonic flow with real gésces, assumed to be in chemical equilibrium, have been
carriedout bycomparison with the HEG (High Enthalpy Shoaknmel in Gottingen) shock tunnel test data. Our flow analysis
systemuses a structured multi-block grid, and is based on finite volume TVD upwind scheme with the curve fitting to estimate
chemical equilibrium real gas effects. Calculations were done for the flows around a sphere and the simple wing-body model,
respectivelyThe numerical results of the flow around a sphere showed very good agreement with the shock tunnel test data in
relationto heat flux at a stagnation point. The results of the simple wing-body model were qualitatively improved by taking into
account the real gas effects with respect to the location and value dfgadlux by shock-shock interaction, compared with
frozen flow results.
Author
RealGases; Hypersonic Flow; Computational Fluid Dynamics; Upwind Schemes (Mathematics); Multiblock Grids;d¥inite V
umeMethod; TVD Schemes; Curve Fitting

19970021486Fujitsu Ltd, Tokyo, Japan
An Inverse Design Method for Multiple Wing Systems with Interaction
Matsushima, Kisa, Fujitsu Ltd., Japan; Takanashi, Susumu, National Aerospace Lab., Japan; lwamiya, Toshiyuki, National
Aerospace Lab., Japan; Proceedings of the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 89-94;
In Japanese; Also announced as 19970021469; No Copyrigiit; BASI; A02, Hardcopy; A03, Microfiche

An inverse design method thia¢ats multiple wings (or multi-components of a wing) is examined from the viewpoint of the
effectof interaction between wings on the wing shape design. This new method has been devised recently by the authors on the
basisof Takanashg integral equation method. It takes into consideration the mutual interaction between wings to provide section
shapes of wings which realize a specified surface pressure distribution. This method works well on several preliminary design
problemsit is found that both aerodynamic mutual interaction and the correlation between the geometrical chaegaiof a
wing and that of the others should be considered fmiexit and accurate design.
Author
Wings; Wing Profiles; Aepdynamics; Design Analysis

19970021487National Aerospace Lablokyo, Japan
On an Inverse Poblem for a Supersonic Airfoil Based on the Navie6tokes Approximation
Kamiya, Nobuhiko, National Aerospace Lab., Japaam@ki, HidemiNational Aerospace Lab., Japan; Hirose, Naoki, National
Aerospacd.ab., Japan; Ishida,ofi, National Aerospackab., Japan; Proceedings of the 14th NAL Symposium on Aircraft Com
putationalAerodynamics; 1996, pp. 95-100; In Japanese; Also announced as 19970021469; No CopwilgttABI; A02,
Hardcopy;A03, Microfiche

Takanashi'sterative residual-correction method is applied to the design of supersonic airfoils. Airfoil geometry correction
is obtainedby use of inverse solutions calculated from théedéihces between the computed and the prescribed pressure-distribu
tions. Inversesolutions are obtained by Prandtl-Meyer function or linearized th€bgypressure distributions are obtained nu
merically by the code NSFOIL, where Navi8tokes approximations are used. Some examples of the calculations are presented.
Author
Airfoil Profiles; Supersonic Airfoils; Iterative Solution; Design Analysis



19970021488National Aerospace Lablokyo, Japan
On a Inverse Poblem for a Low Aspect Ratio Wng
Kamiya, NobuhikoNational Aerospace Lab., Japan; Hattori, Keisuke, National Aerospace Lab., Japamshi, Susumu,
NationalAerospace Lab., Japan; Hirose, Naoki, National Aerospaloe Japan; Proceedings of the 14th NAL Symposium on
Aircraft Computational Aerodynamics; 1996, pp. 101-106; In Japanese; Also announced as 19970021469; No @Geajright;
CASI; A02, Hardcopy; A03, Microfiche

Takanashi'snethod for calculating wing geometry based on pressure distributions at transonic speeds is useful for wings of
largeaspect ratio. The calculations by this method, howeeoenetimes diveie for wings of low aspect ratio. In this paper this
methodis modified to be applied to the wings of low aspect ratio. Examples of the calculations are presented.
Author
Aspect Ratio; \Wig Profiles; Transonic Speed; WWgs

19970021489National Aerospace Lablokyo, Japan
Three-Dimensional Aeodynamic Optimization
Oyama Akira, National Aerospace Lab., Japan; Obayashi, Shigeru, National Aerospace Lab., Japan; Nakahashi, Kazuhiro, N
tional Aerospace Lab., Japan; Nakamurakdshi, National Aerospace Lab., Japan; Proceedings of the 14th NAL Symposium
on Aircraft Computational Aerodynamics; 1996, pp. 107-112; In Japanese; Also announced as 19970021469; No Copyright;
Avail: CASI; A02, Hardcopy; A03, Microfiche

A Genetic Algorithm(GA) has been applied to optimize a wing aerodynamic shape for generic subsonic transport aircraft
usingNavierStokes computations. Conventional optimization schemes are not suitable for aerodynamic optimization problems
asthey fall into a local optimum. Since@A searches multi-directionallthe resulting aerodynamic optimization algorithm finds
aglobal optimum. Moreovethe algorithm itself is very simple and thus very robust, howav@A needs enormous computa
tional time. Previous study indicatésat 2-D optimization of airfoil shape with GA and Nav&ipkes calculation needs several
hundred CPU time on CRAC90 single processdrrom this studywe realize that 3-D optimization with G&ill require unae
ceptableCPU time even on a supercompuférus, any 3-D optimization of wing shape has been never done before with a GA
and Navier-Stokes calculation even though Navier-Stokes calculation is necessary to evaluate L/D of a wing precisely. In this
study,to overcome enormous CPU time necessary for this optimization, spanwise maximum thickness and twist angle distribu
tionsare selected as design variables, the multigrid technique is applied to the 3-D3\akésr computation, and the computa
tion is parallelized in Numerical Wind Tunnel at National Aerospace Laboratory, which is a parallel vector machine with 166
processinglements. The objective of the present optimization is to maximize L/D of wing shape. to avoid apparent solution of
zero thickness wing for low drag in high speed, a structural constraint is considered. In the optimum design obtained from the
present GA, the design principles for the wing developed by existing theory and experience are found to be materialized. This
indicatesfeasibility of the present approach for the aerodynamic optimization in advanced computational environments.
Author
Genetic Algorithms; Navier-Stokes Equation; Aerodynamic Configurations; Wings; Transport Aircraft; Multigrid Methods;
ComputationaFluid Dynamics

19970021490National Aerospace Lablokyo, Japan
Optimization of Wing Planform with Structural Constrains
Yamaguchi,Yoshihiro, National Aerospace Lab., Japan; Obayashi, Shigeru, National Aerospace Lab., Japan; Nakahashi, Kazuhi
ro, National Aerospackab., Japan; Proceedings of the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996,
pp. 113-118; In Japanese; Also announced as 19970021469; No Copynglit; @2ASI; A02, Hardcopy; A03, Microfiche

In the field of aerospace engineering, the airatafign process can be divided into three stages: conceptual, preliminary and
detaildesigns. The conceptual design is the first stage to decide a direction of desigridsan requirements. In this process,
theinitial sizing of the aircraft is estimated from existing database and empirical methods. Since there are various demands for
aerodynamicsstructures, fuel, payload, and so on, a multiobjective optimization is necessary for the design. Therefore, in this
paper,an optimization method is investigated to design wing planforms for this stage. Three objectives are consideged for
planformoptimization: aerodynamic performance, wing weight, and fuel tank volume. Aerodyparfiomance is evaluated
by CFD analysis. \Wg weight anduel tank volume are estimated by empirical formulae. to simplify the problem, only the lead
ing-edgesweep angle anmvo chord lengths at the midspan and wingtip are used as design variables. The leading edge of the wing
is kept straight. Thus, a tapered wing with a trailing-edge kink will be designed. As an optimizer, Genetic Algorithm (GA) is
employedhere. GA simulates evolution by selection. Because GA can find a more global optimum, it is expected to perform better
thanthe conventional gradient-basegthods. Major drawback of GA is that it requires gdarumber of function evaluations.
Thus,FLO-22 code based on the full potential equation is used because fi€ieney, instead of Euler or Naviedtokes solver



Planformoptimization problemare considered for typical subsonic aircraft. The design results show the feasibility of the present
approacHor the initial sizing with optimization.

Author

Wing Planforms; Genetic Algorithms; Design Analysis

19970021501National Aerospace Lablokyo, Japan
Aerodynamic Analysis of the Flow Switch Devices
Shimizu,Kunihiro, NationalAerospace Lab., Japan; Nakanishi, Hidemasa, National Aerospace Lab., Japan; Mighieki,Y
NationalAerospace Lab., Japan; Higashimori, Hirotaka, National Aerospace Lab., Japan; Nozaki, Osamu Ad¢atispate
Lab.,Japan; Kikuchi, Kazuo, National Aerospace Lab., Japamufa, Atsuhiro, National Aerospace Lab., Japanceedings
of the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 177-182; In Japanese; Also announced as
19970021469No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche

Thevariable bypass fan engine is proposed as an engine configuration to reduce noise aamakiesoding and to obtain
high specific thrust during supersonic flight. The Flow Switch Device is one of the methods to change bypass ratiou’3D V
Analysiswas conducted to obtain aerodynamic characteristitse Flow Switch Device, which were later compared with test
results.The analysis qualitatively predicted the total pressure loss ekithgide of the Flow Switch Device, and was found to
be a useful design tool.
Author
Noise Reduction; Supersonic Flight; Bypass Ratio; Engine Noisbpfan Engines

19970021517Kyushu Univ, Dept. of Aeronautics and Astronauti€kuoka, Japan
Numerical Simulation of Dynamic Stall Phenomena for an Airfoil Oscillating in Coupled Pitching and Heaving
Isogai,Koji, Kyushu Univ, Japan; Shinmoto,a8uhisa, Kyushu UnivJapanWatanabe, ¥hachirou, Mitsubishi Heavy Indus
triesLtd., Japan; Proceedings of the 14th NAL SymposiumAircraft Computational Aerodynamics; 1996, pp. 275-284; In-Japa
nese;Also announced as 19970021469; No CopyrighgilACASI; A02, Hardcopy; A03, Microfiche

Numerical simulation of dynamic stadhenomena around an airfoil oscillating in a coupled mode, where the pitching and
heavingoscillations have some phadifferences has been performed using the N&tekes code. The propulsivdieifency
andthe thrust have been calculated for various combinations of the phfasendi¢ and the reduced frequency for twedint
featheringparameters, and thefedts of the dynamic stall phenomena on the behavior of the propuloierefy and thrust are
also discussed in detail by examining each flow pattern obtained. The highest efficiency has been observed for the case where
the pitching oscillation advances 90 deg over the heaving oscillation, for which the flow separation is confined in the small region
on the airfoil surface near the trailing edge in spite of the large amplitude oscillations. For phase angles other than 90 deg, the
efficiencyis degraded by the occurrence of thgédascale leading edge separation.
Author
AerodynamicStalling; NavierStokes Equation; Computational Fluid Dynamics; Flow Distribution; Separated Flow; Airfeil Os
cillations

19970021522Fuji Heavy Industries LtdTokyo, Japan
Numerical Analysis of Supersonic Tansport’s Leading-Edge \ortex Flaps
Higaki, Kyoko, Fuji Heavy Industries Ltd., Japan; Maekawa, Shoji, Japan Aircraft Development Corp., Japan; Proceedings of
the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 307-313; In Japanese; Also announced as
19970021469No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche

The supersonic transports often have a delta or delta-like wing as the main wing. It is known that the lift-to-drag ratio of a
deltaor delta-like wing during gake-of and landing condition is not very good. The leading-edge vortex flap can improve the
lift-to-drag ratio of the wing by forming a leading-edge vortexthe flap. The 3-D Navietokes calculation was carried out to
clarify the flow field around the supersonic transport cranked arrow wing equipped with the leading-edge vortex flaps.
Author
Supersonidransports; Delta Wigs; \ortex Flaps; Leading Edge Flaps; Lift Drag Ratio; Navigtokes EquationComputation
al Fluid Dynamics; Flow Distribution

19970021556Defense Group, IncArlington, VA USA

An Analysis of the Pessues, Foces and Momentdnduced by the Ground Vortex Generated by a Single Impinging Jet
Kuhn, Richard E., Defense Group, Inc., USA; Feb. 1997; 102p; In English

Contract(s)/Grant(s): NAS2-14384TRP 505-68-32



Report No.(s): NASA-CR-4765; NAS 1.26:4765; A-975988; No Copyrigh&ilACASI; A06, Hardcopy; A02, Microfiche

Whena jetSTOVL aircraft is in STOL operation the jets impinge on the ground and generate wall jets flowing radially out
wardfrom the points aivhich the jets impinge. When the forward flowing part of a wall jet meets the free stream flow it is rolled
back on itselforming a parabolic shaped ground vortex. Positive pressures are induced on the lower surface of the configuration
aheadof the ground vortex and suction pressures are induced over the ground vortex itself. In addition, the suctionmpressures
ducedaft of the jet out of ground fefct are reduced and lifting pressuags induced on the upper surface. This study analyzes
available pressure and force data and develops a method for estimating the forces and moments induced in ground effect. The
method includes the effects of configuration variables, height and operating conditions, as well as the effects of the location,
deflectionand shape of the jet. Howeyaéris limited to single jets at subcritical nozzle pressure ratios. An analysis ofabts ef
of moving over the ground vs. tests over a fixed ground plane is included.
Author
STOVL Aircraft; Vortices; Gound Effect (Aerdynamics); \&ll Jets; Pessue Distribution; Lift; Pitching Moments

19970021749NASA Ames Research Centéoffett Field, CA USA
Reducing Wind Tunnel Data Requirements Using Neural Networks
Ross, James C., NASA Ames Research Center, USA; Jorgenson, Charles C., NASA Ames Research Center, USA; Norgaard
Magnus, €chnical Univof Denmark, Denmark; May 1997; 16p; In English
Contract(s)/Grant(s): FOP 519-20-22
ReportNo.(s): NASA-TM-112193; NAS 1.15:12193; A-976463; No Copyright,vail: CASI; A03, Hardcopy; A01, Microfiche
Theuse of neural networks to minimize the amount of data required to completely defieedatignamic performance of
awind tunnel model is examinedhe accuracy requirements for commercial wind tunnel test data are very severe affi¢@te dif
to reproduce using neural networks. For the current work, multiple input, single output networks were trained using gt evenber
Marquardt algorithm foeachof the aerodynamic cdefients. When applied to the aerodynamics of a 55% scale model of a U.S.
Air Force/ NASA generic fighter configuration, this scheme provided accurate models of the lift, drag, and pitchingemsfment
ficients.Using only 50% of the data acquired during, the wind tunnel test, the trained neural network had a predictive accuracy
equalto or better than the accuracy of the experimental measurements.
Author
NeuralNets; Vihd Tunnel Models; \Md Tunnel Bsts; Data Reduction; Aedynamic Characteristics\erodynamic Drag; Pitch
ing Moments; Accuracy

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19970021742NASA Ames Research Centdfoffett Field, CA USA
Comprehensive Analysis of Wo Downburst-Related Aircraft Accidents
ShenJ., Texas Univ, USA; Parks, E. K., Arizona UniMUSA; Bach, R. E., NASAmes Research Centé&fSA; Journal of Air
craft; Oct. 1996; wlume 33, No. 5, pp. 924-930; In English; 34th; Aerospace Sciences Meeting and Exhibit, 15 JdReA896,
NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC2-329
ReportNo.(s): NASA-CR-204549; NAS 1.26:204549; AIAA Paper 96-0895; No Copyrighil: ACASI; A02, Hardcopy; A01,
Microfiche

Althoughdownbursts have been identified as the major cause of a number of aircraftaakdahding accidents, only the
1985Dallas/Fort Vérth (DFW) and the more recent (July 1994) Charlotte, North Carolina, landing accidents psofidieht
onboardrecorded data to performcamprehensive analysis of the downburst phenomenon. The first step in the present analysis
wasthe determination of the downburst wind components. Once the wind components and their gradients were determined, the
degradingeffect of the wind environment on the airplamperformance was calculated. This wind-stieduced aircraft perfer
mancedegradation, sometimes called the F-faat@s broken down into two components F(sub 1) and F(sub 2), representing
theeffect of the horizontal wind gradient and the vertical wind velpoggpectivelyln both the DFW and Charlotte cases, F(sub
1) was found to be the dominant causal facfahe accident. Next, the aircraft in the two cases were mathematically modeled
usingthe longitudinal equations of motion and the appropriate aerodynamic parameters. Based on the aircraft model and the deter
minedwinds, the aircraft response to the recorded pilot inputs showed good agreement with the onboard recordingsriFinally



ous landing abort strategies were studied. It was concluded that the most acceptable landing abort strategy from both an analytica
andpilot’s standpoint was to hold constant nose-up pitch attitude while operating at maximum engine thrust.

Author

DownburstsAircraft Accidents; \Wid Shear; Flight Characteristics; Equations of Motion; Fligbafety; Aiation Meteoology

19970021976Armstrong Lah.Crew Systems Directorgté/fright-Patterson AFB, OH USA
The K-36D Ejection Seat Foeign Comparative Testing (FCT) Program Interim Report 4 Mar. 1993 - 31 Dec. 1994
SpeckerLawrence J., Armstrong Lab., USA, Plaga, John A., Armstrong Lab., USA; May 1996; 437p; In English
Contract(s)/Grant(s): AF Proj. 2868
Report No.(s): AD-A321294; AL/CF-TR-1996-0099; No Copyrightai CASI; A19, Hardcopy; A04, Microfiche

In 1989 at the Paris Air Show K-36D ejection seat gained wide public attention when the pilot successfully ejected from
aMiG.29 afteran extremely low altitude engine failure. The K-36D is standard equipment in Russian high-performance aircraft,
beingrated for survivable ejections at speeds of 0-755 KEAS. In 1998reagn Comparativeebting (FCT) Program was initi
atedto evaluate the Soviet designed K-36D ejection seat. The objectives of this program were to increase USAFIUSN knowledge
of the state of Russian ejection seat technglogyfirm or refute Russian claims on the performasfdbe K-36D ejection seat
andassociated personnel equipment, determine the relevance of Soviet ejection seat technology and fight crew equipment to de
velopmenbf a technology base for expansion of the performance envelope of USAF/USN escape systems and to develop working
relationshipsetween th&JS and Russian technical teams. The program consisted of eight ejections from modified MiG-25 air
craftat altitudes up to 56,000 ft at Mach 2.5, and three rocket sled tests at speeds up to 755 KEAS. This report discusses the K-36
FCT Program and the results of #jectiontesting, comparing the performance of the K-36D to that of currestafh ejection
seats. In 1989 at the Paris Air Sh@K-36D ejection seat gained wide public attention when the pilot successfully ejected from
aMiG.29 afteran extremely low altitude engine failure. The K-36D is standard equipment in Russian high-performance aircraft,
beingrated for survivable ejections at speeds of 0-755 KEAS.
DTIC
Escape Systems; Amft Safety; Flying Ejection Seats; Escape Capsules

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19970020670Veda, Inc. Dayton, OH USA
The APG-70 Radar Simulation Model Final Report 21 Sep. 1994 - 31 Mat996
Garcia, Lucy, Veda, Inc., USA; Gehl, Dave, Veda, Inc., USA; Buell, Chris, Veda, Inc., USA; Hassoun, John, Veda, Inc., USA;
Sep.1996; 168p; In English
Contract(s)/Grant(s): F33615-93-D-3800; AF Proj. 2403
Report No.(s): AD-A319223; VEDA-63351-96U/P61213; WL-TR-96-3126;0d¢pyright; Avail: CASI; A08, Hardcopy;
A02, Microfiche

This report describes contract activities that wesmpleted by ¥da Incorporated and Hughesihing Incorporated from
Septembefl 994 through March996 under DO 0013 of the Pilot Factors Contract F33615-93-D-3800. Spegciftualkeport
summarizeshe long term requirements that drove the development of an APG-70 radar capability and the PVI of tme radar
integratednto the CSIL simulation facilityThis report also summarizes the design considerations, design approach, design im
plementationand the current status of the overalftware development. In addition, recommendations are identified within the
reportto further the integration and fidelity of the APG-70 radar simulation within CSIL. The sections devoted to the software
designarchitecture and implementation are provided so that a proficient software engineer will be able to thoroughly understand
the software design and the implementation without having to review the source code.
DTIC
Software Engineering; Computerized Simulation; Synthetic Aperture Radar; F-15 Aircraft; Man Machine Systems; Computer
Programs

19970021346National Oceanic and Atmospheric Administratigvashington, DC USA

Analytical Model of Refraction in a Moist Polytropic Atmosphere for Space and Gound-Based GPS Applications
Rosenfeld, Simon, National Oceanic and Atmospheric Administration, USA1887; 56p; In English

Report No.(s): NOAA-TR-NESDIS-88; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche



An analytical model has been developed to treat the problemgefdeale atmospheric refractometriie model accounts
for both dry and moist components of refractivity as well as for the decrease of temperature with biegglotwer troposphere.
The model takes into account sphericity of the Earth and is applicable for all possible elevation angles from zenith to horizon. The
modelis intended to be used ftire interpretation of GPS remote sensing for both ground-based and space-based Global Position
ing System (GPS) receivers. Also, time@del may be used for calculation of refractive angles and delays in precise gastieay
omy, and VLBI. Within the model the following problems are considered: refractive angles and delays of signals arriving at a
ground-based receiver from an extraterrestrial @PStellar source, refractive angles and delays of GPS signals arriving at the
receiver onboard a Low Earth Orbit&he sensitivity of refraction to variations of tropospheric thermodynamical parameters is
studied.The impact of horizontal inhomogeneity on refraction in both ground and space-based configurations is evaluated.
Author
Mathematical Models; Refraction; Polgpic Processes; Global Positioning Systemgposphere

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970020680Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Investigation of Fatigue Cracking on LAU-7/A Launcher Housing
Saunders, D. SDefence Science and Technology Organisation, Australia; Stimson, M. G., Defence Science and Technology
OrganisationAustralia; BaileyR., Defence Science andchnology Oganisation, Australia; Kowal, E., Defence Science and
Technology Oganisation, Australia; Sep. 1995; 73p; In English
ReportNo.(s): AD-A315330; DSD-TR-0229; DODA-TR-0229; No Copyrightail: CASI; A04, Hardcopy; A01, Microfiche

A number of LAU-7/A launcher housings on Australian F/A-18 aircraft have been found to be fatigue cracked at the location
of the forward missile hanging bracket. This was initially ascribed to posnalftbing of the missile in the launcher guide rail.
An investigation of the response of the LAU-7/A launcher housing configuration to static and fatigue loading was undertaken to
determineghe failure mechanism. A test fixture was designed to apply static loads to a launcher housing via a dummy AIM-9 mis
sile. The results showed that the strains at the points of engagement of the missile hanging brackets with the launcher guide rail
werenot significantly inf luenced by thefettiveness of the aft snubbing of the missile. The launcher housing was then fatigue
testedusing spectrum loading. The loads applied to the test articles were derived from a number of Nz load spectra of Australian
F/A-18 aircraft. The loadevels were factored up to account for the dynanfexes of the flexible wings of the aircraft. to ascertain
whetherthe loads achieved in the experimental study were appropriate for the fatigue testing of the component, the fracture sur
facesderived from the fatigue testere compared with several surfaces removed from launcher housings which had failed under
operationaloads. The results showed that the use of 'factored’ Nz loads was only an approximate simulation of the wing tip envi
ronment, but in the absenceaWing tip spectrum these loads gave approximately similar fatigue fracture surfaces to those of
thecomponents in service. The resudt®wed that the cracking wasdaly induced by the inertial loads experienced by the mis
sile,which are transferred to the guide rails of the LAU-7/A housing.
DTIC
Fatigue Bsts; Missile Launchers; Loads (fees); Launchers; Fracturing; Failer

19970021181Defence Science ané&dhnology Oganisation Aeronautical and MaritimReserch LahMelbourne, Australia
The referred weight flight test technique applied to first of class flight trials
Arney, A. M., Defence Science an@dhnology Oganisation, Australia; Apd997; 34p; In English
Report No.(s): DSD-TR-0509; AR-010-178; Copyright)vail: Issuing Activity (DS Aeronautical and Maritime Research
Lab., P O Box 4331, Melbournejctbria 3001, Australia), Hardcopllicrofiche

This report illustrates the relationships between power requirements, control positions, and W/sigma(sub rho) by first using
simplified equations to derive the mathematical relationship. The referred weight flight test technique has bdeethadRAN
to establish Ship Helicopter Operating Limits for a number of years. This technique involves keeping the referred weight, defined
as aircraft weight divided by density ratio, constant for a given flight test. The validity of using this technique has been questioned
within the RAN, specifically witlrespect to its relevance and application to power and flight contrglmeai his report illus
tratesthe relationships between power requirements, flight control positions, and referredoydiggitusing simplified equa
tions to derive the mathematical relationships. to verify these relationships, the simulation code GenHel, which allows for many
of the complex factors ignored in deriving the simplified equations, has been applied over a wide range of conditions. Results
suggest that the referred weight technique is valid for conditions typically encountered during First of Class Flight Trials. The
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defence outcome of this work is progress towards safe definitions of the operational capability of maritime helicopters in em-
barkedoperations.

Author (revised)

Flight Tests; Structural \&lght; Weight (Mass)

19970021182NASA Ames Research Centdfoffett Field, CA USA
Wing Weight Optimization Under Aeroelastic Loads Subject to Stss Constraints Final Report
Kapania Raked K., Virginia Polytechnic Inst. and State UniMSA, Issac, J., ivginia Polytechnic Inst. and State UniSA;
Macmurdy D., Virginia Polytechnt Inst and SateUniv., USA; Guruswamy Guru P, NASA Ames Researb Center USA,;
Apr. 30, 1997, 44p; In English
Contract(s)/Grant(s): NCC2-5036
Report No.(s): NASA-CR-204315; NAS 1.26:204315; No CopyrighigihCASI; A03, Hardcopy; A01, Microfiche

A minimum weight optimization of the wing under aeroelastic loads subject to stress constraints is carried out. The loads for
the optimization are based on aeroelastic tflilne design variables are the thickness of the wing skins and planform variables.
The composite plate structural model incorporates first-order shear deformation theawyng deflections are expressed using
Chebyshewolynomials and a Rayleigh-Ritz procedure is adoptethfostructural formulation. The aerodynamic pressures pro
vided by the aerodynamic code at a discrete nurobgrid points is represented as a bilinear distribution on the composite plate
codeto solve for the deflections and stresses in the wing. The lifting-surface aerodynamié8adds presently being used to
generatahe pressure distribution over the wing. The envisioned ENSAERO/Plate is an aeroelastic analysis code which combines
ENSAEROversion 3.0 (for analysis of wing-body configurations) with the composite plate code.
Author
Wing Loading; Optimization; Aeelasticity; Stess Analysis; Body-W{ Configurations

19970021237NASA Langley Research Centétampton, YA USA
Texture Modification of the Shuttle Landing Facility Runway at Kennedy Space Center
DaughertyRobett H., NASA Langley Research CentelSA; Yager Thomas J., NASA Langley Research CentiSA; May
1997;54p; In English
Contract(s)/Grant(s): FOP 505-63-50-19
Report No.(s): NASA-TP-3626; NAS 1.60:3626; L-17550; No CopyrighgilACASI; A04, Hardcopy; A01, Microfiche

This paper describethe test procedures and the criteria used in selectindestivd runway-surface-texture modification
at the Kennedy Space Center (KSC) Shuttle Landing Facility (SLF) to reduce Orbiter tire wear. The new runway surface may
ultimatelyresult in an increase of allowable crosswinds for launch and landing operations. The modification allows launch and
landing operations in 20-knot crosswinds, if desired. This 5-knot increase over the previous 15-knot limit drastically increases
landingsafety and the ability to make on-time launctoesupport missions in which Space Station rendezvous are planned. The
paperpresents the results of an initial (1988) texture modification to reduce tire spin-up wear and then describes a series of tests
thatuse an instrumented ground-test vehicle to compare tire friction and wear characteristics, at sntdlpscptesed texture
modificationsplaced into the SLF runway surface itself. Based on these tests, three candidate surfaces were chosen to be testes
atfull-scale by using a highly modified and instrumented transport aircraft capable of duplicating full Orbiter landing profiles.
The full-scale Orbiter tire testing revealed that tire wear couledheced approximately by half with either of two candidates.
Thetexture-modification technique using a Humble Equipment Company Skidabrader(trademark) shotpeeningproaekine
to behighly effective, and the entire SLF runway surface was modified in September 1994. The extensive testing and evaluation
effort that preceded the selection of this particular surface-texture-modification technique is described herein.
Author
Runways; War; Surface Roperties; Spacecraft Launchingiré&s; Giound Ests

19970021267NASA Langley Research Centétampton, YA USA
Reseach and Applications in Aeroelasticity and Structural Dynamics at the NASA Langley Reseah Center
Abel, Irving, NASA Langley Research CentelSA; May 1997; 22p; In English
Contract(s)/Grant(s): FOP 522-32-21-01
Report No.(s): NASA-TM-12852; NAS 1.15:12852; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

An overview of recently completed programsaeroelasticity and structural dynamics research at the NASA Langley Re
search Center is presented. Methods used to perform flutter clearance studies in the wind-aumigél performance fighter
arediscussed. Recent advances in the use of smart structures and controls to solve aeroelastic problems, includingutitter and
responseare presented. An aeroelastic models program desigmsegport an advanced high speed civil transport is described.
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An extension to transonic small disturbance theory that better predicts flows involving separation and reattachment is presented.
Theresults of a research study to determine tfexef of flexibility on the taxi and takdatharacteristics of a high speed civil
transport are presented. The use of photogrammetric methods aboard Spacto®hediseire spacecraft dynamic response is
discussedissues associated with the jitter response of multi-payload spacecraft are discussed. Finally a Space Shuttle-flight exper
imentthat studied the control of flexible spacecraft is described.

Author

Dynamic Structural Analysis; Aeelasticity; Flutter; Vihd Tunnels; Smart Structas; Dynamic Response

19970021297NASA Ames Research Centdoffett Field, CA USA
Development of an Automatic Grid Generator for Multi-Element High-Lift W ings Final Report
EberhardtScott, shington Uniy USA; Wbowo, PratomoWashington Uniy USA; Tu, Eugene, NASA Ames Research €en
ter, USA; 1996; 54p; In English
Contract(s)/Grant(s): NCC2-5152
Report No.(s): NASA-CR-204631; NAS 1.26:204631; No CopyrighigiACASI; A04, Hardcopy; A01, Microfiche

Theprocedure to generate the grid around a complex wing configuration is presented in this report. The automatic grid gener
ationutilizesthe Modified Advancing Front Method as a predictor and an elliptic scheme as a cofeetecheme will advance
thesurface grid one cedutward and the newly obtained grid is corrected using the Laplace equation. The pcedietior step
ensureghatthe grid produced will be smooth for every configuration. The predictoector scheme is extended for a complex
wing configuration. A new technique is developed to deal with the grid generation in the wing-gaps and on the flaps. It will create
thegrids that fill the gap on the wing surface and the gap created by the flaps. The scheme recognizes these configurations automat
ically so that minimal user input is required. by utilizing an appropriate sequence in advancing the grid points on a wing surface,
theautomatic grid generation for complex wing configurations is achieved.
Author
Grid Generation (Mathematics); Bdictor-Corector Methods; \Wigs; Computational Grids; Laplace Equation; Adynamic
Configurations

19970021351INASA Langley Research Centétampton, YA USA
Rotating Shake Test and Modal Analysis of a Model Helicopter Rotor Blade
Wilkie, W. Keats, ArmyResearch Lab., USA; Mirick, Paul H., Army Research Lab., USA; Langston, Chestemvy Research
Lab.,USA; Jun. 1997; 20p; In English
Contract(s)/Grant(s): FOP 505-63-36-02
ReportNo.(s): NASA-TM-4760; NAS 1.15:4760; L-17352; ARL-TR-1389; No Copyrighaih CASI; A03, Hardcopy; A01,
Microfiche

Rotating blade frequencies for a model generic helicopter rotor blade mounted on an articulated hub were experimentally
determined. Testing was conducted using the Aeroelastic Rotor Experimental System (ARES) testbed in the Helicopter Hover
Facility (HBF) at Langley Research Center. The measured data were compared to pretest analytical predictions of the rotating
bladefrequencies made using the MSC/NASTRAN finite-element computer code. The MSC/NASTRAN solution sequences used
to analyze the modetere modified to account for d&rential stifening efects caused by the centrifugal force acting on the blade
androtating system dynamicfetts. The correlation of the MSC/NASTRAN-derived frequencies with the experimental data is,
in general, very good although discrepancies in the blade torsional frequency trends and magnitudes were observed. The proce
duresnecessary to perform a rotating system modal analysis of a helicopter rotor blade with MSC/NASTRAN are outlined, and
completesample data deck listings are provided.
Author
Rotary Vihgs; Helicopters; Systems Analysis; ComputergPams; Centrifugal Fare; Finite Element Method; Aeelasticity

19970021376National Aerospace Lablokyo, Japan
Maximum-likelihood Estimation of the NAL Spaceplane Aendynamic Model using Dynamic Wnd Tunnel Tests
Sep. 1996; ISSN 0389-4010; 16p; In Japanese
Report No.(s): NAL-TR-1307; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche
As a part of a study of the estimation of aircraft aerodynatmicacteristics using dynamic wind tunnel tests, cable-mount
dynamicwind tunnel testhave been performed since 1989. Maximum likelihood estimation algorithm is applied to the test data,
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and low speed aerodynamic parameters are estimated. The basic performance of the algorithm is evaluated by comparing it to the
otherestimation algorithm.

Author

MaximumLikelihood Estimates; iWd Tunnel Ests; Spacecraft Models; Dynamiests; Parameter Identification; Aedlynamic
Characteristics

19970021491National Aerospace Lablokyo, Japan
Aerodynamic Design and CFD Evaluation of a High Speed Commaal Transport
YamakamiKatsuhiko, Nationaherospace Lab., Japan; Nakahasi, Kazuhiro, National Aerospace Lab., Japan; Obayashi, Sigeru,
NationalAerospace Lab., Japan; Proceediofthe 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp.
119-124;In Japanese; Also announced as 19970021469; No Copyriglik; BASI; A02, Hardcopy; A03, Microfiche

At present, the Concorde is the only operating high speed commercial transport (H8@MWorld. Howeveit has many
economical and environmental problems and research programs for next generation HSCT have been carried out by many coun
tries.In developing the next, more economical generation of H&@Tmprovement of the lift-to-drag ratio is the most important
item. The objective of this research is to construct a practical aerodynamic design system for a HSCT with high lifatmdrag
Thesystem is based on the linearized theory method and the supersonic area rule concept. The linearized theory method is applie
to optimize the three dimensional wing camber line so as to achieve the minimum drag due to lift. The supersonic area rule concept
is applied to optimize the fuselage configuration so as to give the cross sectional area distribution for the minimum wave drag.
The performance of the designed configuration is evaluated by solving the Euler equations on unstructured grid. The comparison
of the results between Euler computation and the linearized theory is made, and a discussion to obtain a more sophisticated desigt
systemusing CFD is presented.
Author
Computational Fluid Dynamics; Supersoni@afisports; Lift Drag Ratio; \ig Camber; Unstructwrd Grids (Mathematics)

19970021707Air Force AcademyDept. of AeronauticsCO USA
Cessna 150/kcoming O-320-E2D Limited Performance EvaluationFinal Report 3 Jul. 1995 - 16 May 1996
Erb, Russell E., Air Force AcademySA; Fernand, Jean M., Air Force Acadetd$A; Oct. 1996; 180p; In English
Report No.(s): AD-A320789; No Copyrightyail: CASI; A09, Hardcopy; A02, Microfiche

Thisreport presents the results of a limited performance evaluation of the USAF Academy Cadet Competitioeditying T
Cessnd50. Each aircraft was fitted with g&éoming0-320-E2D engine of 150 horsepowEne general objective of this evalua
tion was to determine the modified Cessna 150 performance characteristics for purposes of generating fligheroameaice
charts. Flight test data were reduced and used to develop a computer model of the aircraft using the Reciprocating Engine anc
PropellerModeling Program (RPM). This computer model was then used to create performance charts and tabulated data for the
flight regimes tested for inclusion in the next update of the Flight Manual. No changes to existing Flight Manual performance
speedsvere recommended. Additional testing was recommended to investigate any perfornfarerecds between airframes
andto further validate the performance charts presented in this report.
DTIC
Cessna Arraft; Piston Engines; Horsepower; Flighedts; Airframes

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970021332Federal Aviation AdministratigriVillian J. Hughes &chnical CenterAtlantic City, NJ USA
Evaluation of Dual Simultaneous Instrument Landing System Appoaches to Runways Spaced 3000 Feet Apart with One
Localizer Offset Using a Pecision Runway Monitor System Final Report
Ozmore,Richard E, Federd Aviation Administration USA; Morrow, Sherri L., FederdAviation Administration USA;
Sep.1996; 159p; In English
Contract(s)/Grant(s):AA-2006-D1
Report No.(s): AD-A319234; DOTAA/CT-96/2; No Copyright; &ail: CASI; A08, Hardcopy; A02, Microfiche

A real time simulation was conducted to evaluate simultaneous ILS approaches to two runways spaced 3000 ft apart with
onelocalizer ofset by 2.5 degrees. Air tfaf controllers monitored tréi€ using a simulated Precision Runway Monitor (PRM)
system which consisted of Final Monitor Aid (FMA) displays and a simulated radar update rate of 1.0 second. Aircraft blunders

13



wereintroduced to test the air tff control system ability to maintain adequate separation between aircraft on final approaches
during critical situations using the proposed runway configuration. Four criteria were developed by the Multiple Parallel Ap-
proachProgram (MRP) Technical Wérk Group to evaluate the study: (1) the numberest Triterion Vblations (TCVs) relative

to the total number of at-risk, non-responding blunders, and relative to a predeterngjaett@t of safety of no more than one

fatal accident per 25,000,000 approaches; (2) the frequency of No Transgression Zone (NTZ) entries and nuisance breakouts
(NBOs); (3) an evaluation of controller communications workload; and (4) an operational assessmentARMWIE members
andparticipating controller and pilot technical observers. The results of the simulation passed all of the test criter®@PThe MP
TWG recommended the 3000-ft duafseft procedure for approval in the operational environment, given similar controller and
pilot training, when the PRM system is used.

DTIC

Evaluation; Landing Instruments; Performanas®s; Instrument Landing Systems

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19970021452Naval Facilities Engineering Service Centort Hueneme, CA USA
Developmentand Analysis of the Naval Facilities Engineering Service Centerviation Engine Simulation Facility Final
Report,Oct. 1990 - Sep. 1996
Cooper Eugene E., Naval Facilities Engineering Service Cebit8A; Oct. 1996; 187p; In English
Report No.(s): AD-A320720; NFESC-TR-2065-SHR; No Copyrigh&ih CASI; A09, Hardcopy; A02, Microfiche

This report documents the development of the Naval Facilities Engineering Service Center (NFEBREQ) Engine Simu
lation Facility (AESF). The objective of thisfeft was to develop a facility which can repetitively expose candidate pavement
specimengo convective heat transfer rates equal to those which pavements at operational airfields experience due to jet exhaust
impingement. Damage of concrete pavements has become a chronic problem at Navy, Marine Corps and Air Force bases. The
damages due to impingement of vertically directed jet exhaust flow from auxiliary power unit (APU) engines of the F/A-18 and
B-1 aircraft, and from the main propulsiengines of the ¥8B aircraft during vertical takebfind landing. The main component
of the AESHis a burner and nozzle assembly in which there is combustion of natural gas. by controlling the combustion chamber
pressureand temperature, along with the nozzle diameter and distance from the specimen, the AESF can impose lceavective
ing rates on the specimen that equal the heating rates imposed on operational airfields by full scale engines. The experimental date
validatedthe applicability of the exhaust simulation. Specimens can be repetitively exposed to the simulated exhaust flow to evalu
atetheir performance under the simulated exhaust conditions.
DTIC
Test Facilities; Aicraft Engines; Simulation; Pavements; Convective Heatsfer; Jet Exhaust; Impingement; Landing Sites

19970021628Jet Propulsion Lab., California Inst. ad¢h, Pasadena, CA USA
The Cassini Main Engine Assembly Cover Mechanism
Sevilla, Donald R., Jet Propulsion Lab., California Inst. of Tech., USA; Thirty-first Aerospace Mechanisms Symposium; May
1997,pp. 197-213; IrEnglish; Also announced as 19970021613; No CopyrighajlACASI; A03, Hardcopy; A04, Microfiche

This paper describes a micrometeroid protection system for the main engines of the Cassini spacecraft. The engine Cover
Assemblyis a deployable/restowable half sphere of multilayer insulation mounted to an articulatable frame over 2 meters (7 feet)
in diameterThe Cover folds inta compact wedge only 25 cm (10 inches) at its maximum thickness. The micrometeroid environ
mentand typical protection methods are described as well as the design details and development problems of the Gover Mecha
nismAssembly
Author
Spacecraft Shielding; Metemid Protection; Multilayer Insulation; Electrmechanical Devices; Design

19970021709Air Force Inst. of €h, School of Engineeringhright-Patterson AFB, OH USA

Multidisciplinary and Multiobjective Optimization in Conceptual Design for Mixed-Str eam Turbofan Engines
Nadon, Luc J., Air Force Inst. oE€h., USA; Dec. 1996; 175p; In English

Report No.(s): AD-A320800; AFIT/GAE/ENY/96D-6; No Copyrightydil: CASI; A08, Hardcopy; A02, Microfiche
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Despite major advances in design tools such as engate analysis software and computer aided design, conceptual gas
turbineenginedesign is essentially a trial-and-error process based on the experience of engineers. Modern optimization concepts,
such as multidisciplinary optimization (MDO), and multiobjective optimization (MOO), linked with sequential quadratic pro-
gramming (SQP) methods and genetic algorithms (GA), were applied to the conceptual engine design process to automate the
conceptuatlesign phasdrobust integrated computer codes were created to find the optimal values of eight engine parameters
in order to minimize fuel usage, aircraft cost and engine annulus area over egisiem. The engine cycle selected for study
wasthe mixed stream, low bypass turbofan. SQP and GA optimization algorithms were integrated with on-desfgdesigrof
enginecycle analysis and mission analys@nputer codes created by the authors to obtain the optimized conceptual engine design
for an imaginary short range interceptor and the Global Strike Aildr&ftAir Force concept. The process used a nonspecific
approachhat can be applied to a wide variety of missions and aircraft. All the codes were written in Matlab, and so operate under
thesame programming architecture and can be easily upgraded or modified.

DTIC
ComputerAided Design; tirbofan Engines; Multidisciplinary Design Optimization; Engine Design; ComputagrBms;Mili -
tary Aircraft; Aircraft Engines

19970021745Michigan Technological Uniy Mechanical Engineering-Engineering Mechanics Défughton, Ml USA
Evaluation of Water Injection Effect on NO(x) Formation for a Staged Gas tUirbine Combustor
Fan,L., Michigan BchnologicalJniv., USA; Yang, S. L., Michigan @chnological Uniy USA; Kundu, K. B NASA Lewis Re
searchCenter USA; 1996; 1p; In English; 34th; Aerospace Sciences Meeting and Exhibit, 54181996, Reno, NUSA,
Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC3-406; NAG349
ReportNo.(s): NASA-CR-204769; NAS 1.26:204769; AIAA Paper 96-0706; No Copyrigail: ACASI; A03, Hardcopy; A01,
Microfiche

NO(x) emission control by water injectian a staged turbine combustor (STC) was modeled using thfe Xtdde with
modification.Water is injected into the rich-burn combustion zone of the combustsingle nozzle. Parametric study forfelif
entwater injection patterns waerformed. Results show NO(x) emission will decrease after water being injeetted.ndzzle
location also has significantfe€t for NO formation and fuel ignition. The chemical kinetic model is also sensitive to the excess
water.Through this studya better understanding tife physics and chemical kinetics is obtained, this will enhance the STC design
process.
Author
ReactionKinetics; Wter Injection; Combustion Chambers; GagHines; Combustion

19970022007NASA Lewis Research Cente&leveland, OH USA
Application of the kappa-omega Trbulence Model to Quasi-Three-Dimensional Tirbomachinery Flows
Chima,RodrickV., NASA Lewis Research Cent&fSA; J. Propulsion: 8chnical Notes; 1996;0lume 12, No. 6, pp.176-1179;
In English; 34th; Aerospace Sciences, 15-19 Jan. 1996, Reno, NV, USA,; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
ReportNo.(s) NASA-TM-112767; NAS 115:11276; AIAA Pape 96-0243; No Copyright; Aail: CASI; A02,Hardcopy;
AO01, Microfiche

Many computational fluid dynamics codes for turbomachinery use the Baldwin-Lomax (B-L) turbulence model. It is easy
to implement in two dimensions and works well for predicting overall turbomachinery performance. Hawsesvkward to
implementin three dimensions, often hasfidifilty finding the length scale, has a crude transition model, and neglects freestream
turbulencesurface roughness, and mass injection. The kappa-omega model developkabkys\en appealing alternative for
several reasons. First, it is the only two-equation model that can be integrated to the wall without requiring damping functions
or the distance to the wall, and hence, should behave well numer®ediynd, the &fcts of freestream turbulence, surface reugh
ness, and mass injection are easily included in the model. Finally, transition can be simulated using the low Reynolds number
versionof the model. Menter applied the kappa-model to external flows and showed very good results for flows with adverse pres
suregradients. Liu and Zheng described their implementation of the kappa-model in a cascade code that included an area change
termto account for endwall convgence. They validated the model for a flat plate, and compared the B-L and kappa-models to
measuredurface pressures for a low-pressure turbine cascade. Since they did not use the low Reynolds number version of the
model, their results showed problems resulting from early transition. In this Note the low Reynolds number kappa-model was
incorporatedn the authdis quasi-three-dimensional turbomachinery analysie. The code includes théeets of rotation, ra
diuschange, and stream-surface thickness variation, and also includes the B-L turinddaterhe kappa-omega model was
implementedising many of Menté& recommendations and an implicit approximate-factorization scheme described by Baldwin
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andBarth. The model was tested for a transonic compressor with rotation and variable stream-surface radius and height, and for
atransonic turbine vane with transition and heat tranRfesults were compared to the B-L model and to experimental data.
Author

Baldwin-Lomax Turbulence Model; K-Omega Turbulence Model; Turbulence Models; Turbomachinery; Three Dimensional
Models;NavierStokes Equation

19970022131Analytical Services and Materials, InEdwards, CA USA
Inlet Distortion for an F/A-18A Air craft During Steady Aerodynamic Conditions up to 60 deg Angle of Attack
Walsh,Kevin R., NASA Dryden Flight Research CentdBA; Yuhas, Andrewl., Analytical Services and Materials, Inc., USA;
Williams, John G., General Electric Co., USA; Steenken, William G., General Electric Co., USA; Apr. 1997; 48p; In English;
High-Angle-of-Attack Technologyl7-19 Sep. 1996, HamptorAMUSA
Contract(s)/Grant(s): NAS3-26617TRP 505-68-30
ReportNo.(s): NASA-TM-104329; NAS 1.15:104329; H-2173; No Copyrightaik CASI; A03,Hardcopy; A01, Microfiche

The effects of high-angle-of-attack flight on aircraft irdetodynamic characteristics were investigated at NASA Dryden
Flight Research Center, Edwards, California, as part of NASA's High Alpha Technology Program. The highly instrumented
F/A-18A High AlphaResearch &hicle was used for this research. A newly designed inlet total-pressure rake was installed in front
of the starboard F404-GE-400 engine to measure inlet recovery and distortion characteristics. One objective was tantigtermine
total-pressure characteristics at steady high-angle-of-attack conditions. Other objectives include assessing whether significant
differencesexist in inlet distortion between rapid angle-of-attack maneuvers and corresponding steady aerodynamic conditions,
assessin@nlet characteristics duringjrcraft departures, providing data for developing and verifying computational fluid dynamic
codesand calculating engine airflow using five methods. This paper addresses the first objective by summarizing results of 79
flight maneuvers at steady aerodynamic conditions, ranging from -10 deg to 60 deg angle of attack and from 1&ldgcptmle
of sideslip at Mach 0.3 and 0.4. These data and the associated database have been rigorously \estdhtesth t foundation
for understanding inlet characteristics at high angle of attack.
Author
F-18 Aircraft; Angle of Attack; Aerodynamic Characteristics; Computational Fluid Dynamics; Pressure Recovery; Subsonic
Speed

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

19970022035Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Model Predictive Control of Aerospace Systems
Ebdon, Derek W Air Force Inst. of €ch., USA; Dec. 1996; 143p; In English
Report No.(s): AD-A321470; AFIT/GAE/ENY/96D-3; No Copyrightydl: CASI; A07, Hardcopy; A02, Microfiche
The primary objective of this thesis to explore the fault tolerance capabilities of a state space formulation of MPG. Subse
quentto a simulated control surface failure on the F-18 High Alpha Reseattblé/(HAR/), the MPC controller will attempt
to maintain stability and nominal performance while tracking a setpoint. Secondary objectives include studyfieg thiedata
sample rate and MPC horiztengths on system performance. These objectives will be accomplished using Matlab to develop
the MPC controller and Simulink to demonstrate ifsaiveness through simulation.
DTIC
Aelospace Systems; Simulation; Automatic Gaintr

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways; aircraft repair and overhaul facilities;, wind tunnels; shock tubes, and aircraft engine test
stands.

19970021141Institute for Human Factors TNGoesterbey, Netherlands

Feasibility of integration of driving simulators Final Report Haalbaarheid van integratie van rijsimulatoren
PadmosP, Institute for Human Factors TNO, NetherlandsdeVries S. C., Institute for Human Factois TNO, Netherlands;
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Feb.24, 1997; 23p; In Dutch
Contract(s)/Grant(s): A96/KL/343
ReportNo.(s): TM-97-A012; TD-97-0173; CopyrightyAil: Issuing Activity (TNO Human Factors Research Inst., Kampweg
5, 3769 De SoesterlggrThe Netherlands), HardcgpMicrofiche

In order to obtain more accurate estimates of the technical dadigmsibility study is performed after the technical possibili
ties to combine the training of drivers for four types of wheel vehicles Mercedes 290 GD, LSV, UN vehicle, FENNEK) in one
driving simulator It appeared that this integration is possible, be it that the dynamic vehicle models and treadnupartments
mustbe made separately for the four vehicles. The cost saving for training tools that occurs, compared with the procurement of
four separate simulators, is estimated at Mfl. 10-26. to obtain more accurate and more detailed estimates of the technical desigr
of an integrated simulator, author recommended to set up further research into the training goals and the connected functional
requirement®f an integrated stimulatdBased on thedeinctional requirements, more accurate cost estimates may be obtained.
Author (revised)
Feasibility Analysis; Simulators; Dynamic Models; Education

19970021373Naval Facilities Engineering Service Centort Hueneme, CA USA
Advantages and Disadvantages of Tiee-Layer Raised Computer Flooring
Kistler, Paul, Naval Facilities Engineering Service CentkSA; Nov 1996; 5p; In English
Report No.(s): AD-A320654; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche

A traditional single-layer raised computer floor often combines three functions; routing space for low-voltage signaling
cables between computer, routing space for high-voltage power cables to computers, and plenum to supply cool air to prevent
computerdrom overheating. A three-layer raised floor separates these functions into three separate layers; the top layer houses
thelow voltage signal cables, the middle layer houses the high voltage power cables, and the lower layer is a sealed plenum with
'chimneys’to supply cool air where required.
DTIC
Local Ara Networks; Lowaltage; Computers

19970021710Federal Aiation Administration John A. blpe National Tansportation Systems Cent€ambridge, MA USA
Evaluation of an Out-of-the-Window Air Traffic Control Tower Simulation for Controller Training Final Report Dec.
1993- Aug. 1996
Nadler Eric, Federal siation Administration, USA; Sep. 1996; 59p; In English
ReportNo.(s): AD-A319227; DOIWNTSC-FAA-96-14; DOT/FAA/AR-96/107; No Copyright; #ail: CASI; A04, Hardcopy;
AO01, Microfiche

This studygathered evidence concerning the potential usefulness of out-of-the-windowfiaictnatrol tower simulation
for training tower controllers. Data were collected from all ten developmental controllers who completed simulation training at
Chicago O’Hare International Airport during 1994. The simulation included one controller position, outbound ground control.
An out-of-the-window view was projected on three visual displdyish approximated the size of actual tower windows. Aircraft
wererepresentative of O'Hare, and appeared to move in three dimensionsdigptags. The simulation could display the entire
airport,but only 135 degrees could be seentiha and no inbound aircraft were simulated. After five weeks of simulation train
ing, the trainees became certified on outbound ground control in 25% fewer days than trainees who received the same amoun
of traditional training. Howevethe trainees using ttemulation needed only slightly (5%) fewer total hours to become certified
onthis tower position. Evidence suggested thasthmilation increased the trainees’ working speed, enabling them to work under
busierconditions, and hence more hours per. @xpert ratings of eight ground control skills basedotual tower observations
wereall higher following simulation training than following traditional training.
DTIC
Ground Based Conti; Air Traffic Control; Airport Towers

19970022118Army Research LapHuman Research and Engineering Directorbeerdeen Proving Ground, MD USA
Design of the Stop Plate and Stop Bolt for the UniportFinal Report
Crowell, Harrison R 1ll, Army Research Lab., USA; Jan. 1997; 28p; In English
Contract(s)/Grant(s): DA Proj. 1L1-62716-AH-70
Report No.(s): AD-A321225; ARL-TN-84; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
This report has two main purposes. The first is to document the problentheviitevious system for limiting rotation of
the Uniport. The second purpose is to document the design of the new system to limit rotation of the Uniport. (The Uniport consists
of a unicycle type mobility platform, which allows a person to ‘pedalbhiser way through the virtual environment.) The pre
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vious system for limiting rotation consisted of a steel cable attached to a sappottire at one end and bolted to the turntable

at the other end. This systemfeuéd from two main problems. The moment arm for the bolt holdingahlke was so long that

it created lage stresses in the bolt, which caused it to fail by fatigue. The other main problem was that the cable twistlkedand

which caused some of the strands of the cable to break. The new system for limiting rotation has been designed to resist fatigue
failure and failure fronimpactloading. The stop plate and stop bolt provide &céfe and reliable means to limit rotation of

the Uniport.

DTIC

Systems Engineering; Mobility; Design Analysis; Fabrication; Metal Plategjal Reality

10
ASTRONAUTICS

Includes astronautics (general), astrodynamics; ground support systems and facilities (space), launch vehicles and space vehicles;
space transportation; space communications, spacecraft communications, command and tracking,; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19970021239NASA Johnson Space Centelouston, TX USA

X-38 Vehicle 131 Flutter Assessment

Smith, James.PNASA Johnson Space Cent&SA; May 1997; 30p; In English

Report No.(s): NASA-TP-3683; NAS 1.60:3683; S-826; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche
Containecherein are the findings from the X-38 vehicle flutter prediction program at the NASA/Johnson SpacelGenter

resultspresented show the 131 vehicle to be flutter free in the maximum flight profile of g = 500 psf.

Author

Flutter Analysis; Aendynamic Characteristics; Aedynamic Foces; X-38 Cew Return ghicle; Aeodynamic Balance; Damp

ing; Rudders; Fins

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general), composite materials, inorganic and physical chemistry; metallic materials, nonmetallic
materials; propellants and fuels; and materials processing.

19970021277NASA Langley Research Centétampton, YA USA
Combustibility Tests of 1,1,1,2-tetrafluooethane in a Simulated Compessor Cylinder
Babcock,Dale A., NASA Langley Research CentdfSA; Bruce, Robert A., NASA Langley Research Cerd&A; Jun. 1997,
26p;In English
Contract(s)/Grant(s): FOP 505-63-50-13
Report No.(s): NASA-TP-3633; NAS 1.60:3633; L-17584; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche

The advantages of high-molecular-weight gas (heavy gas) as a wind-tunnel medium have been recognized for some time.
The current heavy gas of choice chlorofluorocarbon-12(CFC-12) (refrigerant R12) for the Transonic Dynamics Tunnel(TDT)
mustbe replaced because manufacture of this gas ceased in 1995. An attractive replacement is 1,1,1,2-tetrafluoroethane (refriger
antR134a)Acceptable properties of this gas include molecular weight and speed of sound. Its vapor pressure allows simplified
reclamatiorfrom mixtures with airHowever it is recognized that R134a is combustible under certain conditions of temperature,
pressureand concentration. A comprehensive study was conducted to identify those conditions and the offieTtmes pa
rameteron the combustibility of the gas-air mixture.
Author
Combustion; Chlarvcarbons; Refrigerants; Gas Mixes; Tansonic Vihd Tunnels

19970021498National Defense Academyapan

Forced Ignition Effect by a Plasma ®rch on Supersonic Combustion

Obata,Shigeo, National Defense Acadendgpan; Proceedings of the 14th N8imposium on Aircraft Computational Aeredy
namics; 1996, pp. 159-164; In Japanese; Also announced as 19970021469; No Copyright; Avail: CASI; A02, Hardcopy; A03,
Microfiche
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Themost efective plasma injection state, atomic oxygen ifugié mode, is applied for forced ignition within a two-dimen
sional supersonic shear flow, constructed between supersonic air and sonic gas hydrogen. The effect of plasma forced ignition
hasbeen investigated by the molecular gas dynamical numerical approach. The Direct Simulation Monte Carlo (DSMC) method
basedon the Boltzmann equation has been employed with reactive inelastic molecular collision model (IE Model) as a numerical
analysismethod. It is clarified that plasma torch is able to act as an ignitor for supersonic combvitktetow temperature condi
tion.
Author
PlasmaTorches; Supersonic Combustion; Shear FlowpDimensional Flow; Monte Carlo Method; Combustion Efficiency

19970021644Cambridge Uniy Engineering DeptCambridge, UK
Turbulent Combustion
Bray, Ken, Cambridge Univ., UK; Turbulence in Compressible Flows; Jun. 1997, pp. 3.1-3.74; In English; Also announced as
1997002164 1Copyright Waived; Avail: CASI; A04, Hardcopy; A03, Microfiche

This review is concerned with turbulent combustion in high speed flows. Its aim is to assess the current state of knowledge
incorporatedn theoretical models and, as with most turbulent flows, these models necessarily involve averaging. Because high
speedurbulent combustion involves additional phenomena which areelbtinderstood, we begin by considering combustion
atlow Mach numbers where a substantial body of theory exists. Our purpose is to identify the key role played by the low Mach
numberassumption and hence to define the particular challpoged by high Mach number reactive flows. Experiments con
cerninghigh speed turbulent combustion in jet flames, high speed turbulent deflagration and transition to detomati@waik
Finally, problems involved in modeling and prediction of high speed turbulent combustion are identified and discussedl. It is con
cludedthat convincing theoretical models are currently not available.
Author
TurbulentCombustion; Tirbulent Flow; Hypersonic Flight; drbulence Models; Jet Flow ufbulenceEffects; Fuel Combustion;
CombustiorChemistry

19970021711Allied-Signal Aerospace CoPhoenix, AZ USA

Damage Dlerance Concepts for Ttanium-Aluminide Composites Final Report 13 Sep. 1989 - 13 Dec. 1994

Hall, J. A., Allied-Signal Aerospace Co., USA; Peralta, A., Allied-Signal Aerospace Co., USA, Hollars, R. L., Allied-Signal Aero

spaceCo., USA; Harmon, D., McDonnell Aircraft Co., USA; Finefield, M. A., McDonnell Aircraft Co., USA; Marshall, James

D. B., Rockwell International Science CentdSA; Aug. 31, 1995; 356p; In English

Contract(s)/Grant(s): F33615-89-C-5621; AF Proj. 2420

Report No.(s): AD-A320765; Rept-21-8755; WL-TR-95-4089; No Copyrigh&ilACASI; A16, Hardcopy; A03, Microfiche
Titanium-Aluminidemetal matrix composites (MMCg)yovide one of the enabling technologies needed in achieving the ob

jectives of the Integrated High Performance Turbine Engine Technology (IHPTET) Initiative. These materials are targeted for

applicationghat require high-temperature strength andngt#fs, high creep and oxidation resistance, and acceptable ductility and

fatigueresistance. The damageld@rance Concepts foitanium-Aluminide Composites Program addresses life management and

reliability issues. Specific objectives of this program were to develop and establish design tools, behavior models, inspection

methodsand Engine Structural Integrity Program (ENS3Bategies required for alpha-two MMC fracture-critical components.

DTIC

TolerancegMechanics); Structural Faile; Turbine Engines; itanium; Gas Trbine Engines; Fracturing; Fracter Stength;

Fatigue(Materials); Engine Design

12
ENGINEERING

Includes engineering (general), communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography; lasers and masers, mechanical engineering, quality assurance and reliability; and structural me-
chanics.

19970021469National Aerospace Lablokyo, Japan

Proceedings of the National Aayspace Laboratory Symposium on Aicraft Computational Aerodynamics

Proceedingsf the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996; ISSN 0289-260X; 325p; In Japanese;
In English; 14th, 6-7 Jun. 19960Kyo, Japan; Sponsored by National Aerospace Lab., Japan; Also announced as 19970021470
through19970021522
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Report No.(s): NAL-SP-34; No CopyrightyAil: CASI; A14, Hardcopy; A03, Microfiche

Topicscovered include: Upwind schemes in CFD; numesaallations of wall turbulence by finite tifence method; a
newhigh resolution scheme for the solution of compressible N&t@kes equations; numerical investigatagfrunsteady flow
through turbomachinery on parallel computers; CFD analysidyipersonic Flight Experiment; CFD analysis and experiments
of aerothermodynamic heating around reentry vehicles; an inverse problem for a supersonic airfoils based on Navier-Stokes
approximationthree-dimensional aerodynamic optimizatiangd aerodynamic design and CFD evaluation of a high speed com
mercialtransport. Also included: Performance evaluation of matrix multiplication with parallelized programs; space marching
methodon three-dimensional unstructured grid; forced ignitidactty plasma torch on supersonic combustion; unsteady flow
analysisof a compressor blade row with inlet distortion; unsteady sstglge analysis for a high pressure turbine; grid generation
based on CAD data; Monte Carlo direct simulation of jet/rarefied corner flow interaction; numerical simulation of a turbulent
annularflow; effect of blade geometry on BVI noise of helicopter rotor; numerical prediction of sonic boom intensity on near field,;
computationaktudy of incompressible flowy finite difference method; and numerical analysis of supersonic trarsieading
edgevortex flaps.
CASI
ComputationaFluid Dynamics; NavieStokes Equation; Upwind Schemes (Mathematics); Unsteat@rids (Mathematics);
TurbulentFlow; Rarfied Gas Dynamics; Incongssible Flow; Hypersonic Flight; Grid Generation (Mathematics); Fibite
ferenceTheory; TVD Schemes

19970021484Mitsubishi Electric Corp.Kamakura Wirks, Tokyo, Japan
Effects of Wall Catalysis on the Non-Equilibrium Hypersonic Flow around a Reentry ¥hicle
Kurotaki, Takuji, Mitsubishi Electric Corp., Japan; Proceedings ofldth NAL Symposium on Aircraft Computational Aeredy
namics;1996, pp. 77-82; In Japanegdso announce as 19970021469No Copyright Avail: CASI; A02, Hardcopy;A03,
Microfiche

Effectsof surface catalysis on the non-equilibrium hyperséinie around reentry vehicle are discussed by solving Navier
Stokes equations considering non-equilibrium effects. Axisymmetric full Navier-Stokes equations which have chemically and
thermally non-equilibrium effects are considered by using Park’s two-temperature model and the vibrational relaxation model
from the SSH theory. For the time integration, an efficient numerical algorithm of an implicit fiféeedde method is used,
which consists of the combination of LU-SGS scheme and the implicit diagonal method for a source JaatbiaRor convec
tive terms, a AUSMDV scheme generalized into the non-equilibrium flow case is appfiectsBf catalytic eficiency on aere
dynamic heating rates at the wall around OREX are examined in detail. Numerical analyses are performed at several flight
altitudesand compared with flight data. Catalytiéi@iEncy of material at the stagnation point is estimated and it is clear that it
showsgood agreement with data on similar materials of other vehicles such as the Space Shuttle.
Author
Hypersonid-low; Reentry ghicles; Nonequilibrium Flow; Naviestokes Equation; Computational Fluid Dynamics; Finite- Dif
ferenceTheory; Aeodynamic Heating

19970021500Ishikawajima-Harima Heavy Industries Co. Ltfbkyo, Japan
Analysis of Mixing Flow in Front-Mixing Duct of HYPR Engine
Hirai, Keniji, Ishikawajima-Harima Heavy Industries Co. Ltd., Japan; Kodama, Hidekazu, Ishikawajima-Harima Heavy Indus
triesCo. Ltd., Japan;amura, Atsuhiro, National Aeronautical Lab., Japan; Kikuchi, Kazuo, National Aeronautical Lab., Japan;
Nozaki,Osamu, National Aeronautical Lab., Japan; Proceedings of the 14th NAL Symposium on Aircraft Computational Aerody
namics; 1996, pp. 171-176; In Japanese; Also announced as 19970021469; No Copyright; Avail: CASI; A02, Hardcopy; A03,
Microfiche

An axisymmetric NavieStokes code was developed to analyze mixing flow in a duct for a turbo-ramjet engine. The three-
stepRunge-Kutta scheme is used to drive the solution toward a steady state. The Lam-Bremhorst Low-Reynolds number k-epsilon
modelwas used to simulate theeft of turbulence on mixing phenomenon. An experiment using a scaled model duct was con
ducted to validate the numerical code. The predictions of mixing, mass flow and unsteady pressure fluctuation are mainly
comparedvith the experimental data because they are key issues in the design of the duct. Comparison with exgatamental
indicatedthat computed results successfully captured important features of mixing flow phenomenon for steady state.
Author
K-EpsilonTurbulence Model; Runge-Kutta Method; Ranjegines; Aicraft Engines; Multiphase Flow; Navi€tokes Equa
tion; Computational Fluid Dynamics
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19970021518Tokai Univ, Dept. of Aeronautics and Astronautidekyo, Japan
Numerical Simulation of Viscous Unsteady Flow Aound a Wing Oscillating in Elastic Modes
KheirandishHamidrea, Tokai Univ, Japan; Beppu, GoropHRai Univ, JapanNakamichi, Jiro, National Aeronautical Lab.,
JapanpProceedings of the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 28528@ijsh; Also
announceds 19970021469; No Copyrighty#il: CASI; A01, Hardcopy; A03, Microfiche

An aeroelastic version of CFD code was developed and applied to numerical simulations of unsteady transonic flows around
a rectangular wing with bioconvex airfoil section oscillating in bending mode, and a wind tunnel model of a high aspect-ratio
(YXX) wing which is also oscillating in first bending mode. A numerical simulation of transonic flutter 6Kikaving consider
ing first six modes has been performed as well. The code is based onStakies (N-S) equations coupled with the structural
equationsThe N-S equations arc integrated BeYHarten TVD scheme on dynangidd, while the structural side is integrated
by Wilson theta method.
Author
Aeroelasticity; Navier-Stokes Equation; Computational Fluid Dynamics; Viscous Flow; Unsteady Flow; Wing Oscillations;
TransonicFlow; TVD Schemes;ansonic Flutter

19970021520Tokyo Univ, Inst. of Space and Astronautical Scierfsagamihara, Japan

Simulation of Subsonic Flow Past an Airfoil

Kuwahara, Kunio, Tokyo Univ., Japan; Proceedings of the 14th NAL Symposium on Aircraft Computational Aerodynamics;

1996,pp. 295-300; IrEnglish; Also announced as 19970021469; No CopyrighajlACASI; A02, Hardcopy; A03, Microfiche
Incompressible high-Reynolds-number flows are simulated by solving the Navier-Stokes equations. A finite-difference

methodwith third-order upwinding are employed without using any turbulence model. Also, multi-directional method is used.

Unsolvedproblems in computations around an airfoil are investigated and new results are presented. Usingafhiecache

we introduce a concept of an airfoil with negative thickness. Application of this concept is suggested.

Author

ComputationaFluid Dynamics; Finite Diffegznce Theory; Subsonic Flow; High Reynolds Number; Néstiekes Equatior)p-

wind Schemes (Mathematics); Flow Distribution; Airfoils

19970022000Stanford Uniy, Computer Science DepStanford, CA USA
Signal Structur e Methods for Robust Interference Reduction in Airborne Antenna Arrays Final Report 1 Oct. 1993 - 30
Sep.1996
Golub, Gene H., Stanford UnjWUSA; Feb. 1997; 18p; In English
Contract(s)/Grant(s): MDA972-93-1-0041
Report No.(s): AD-A321612; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
Tacticalairborne COMmunications INfTligence (COMINT) collection platforms are increasingly faced with muldpks
trally overlapped signals. Direction Finding (DF) antérference reduction for signals of interest in such environments pese sig
nificanttechnical challenges and are a high priority need for the armed forces. Under this contract we have developed a variety
of innovative signal processing techniques for DF and interference reduction.
DTIC
Airborne Equipment; Aaraft Communication; Communication Networks; Intelligence

19970022032Army Aeromedical Research Laircrew Health and Performance DifFort RuckerAL USA
The Performance of Alkaline AA Batterieswith the Aviator’s Night Vision Imaging System: Befoe and After Activation
of the Low Battery Indicator Final Report
McLean,Bill, Army Aeromedical Research Lab., USA; Garrard, John A., AAayomedical Research Lab., USAjli¢unas,
RobertM., Army Aeromedical Research Lab., USA; Jan. 1997; 30p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A321687; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The dual battery pack with the avid®night vision imaging system (ANVIS) has a low battery indicator to alert the user
to switch batteries at approximately 2.4 volts bethee ANVIS performance is f&fcted. Wth the original lithium batteries, the
usabletime after activation of the low battery indicator is approximately 30 minutestién units arenow predominately using
apair of the AA alkaline batteries with ANVIS. This report investigated the usable time available with ANVIS after activation
of the low battery indicator for alkaline AA batteries. Laboratory results showed that the ANVIS usable time for the alkaline batter
ieswas typically more than five hours after the low battery indicator had been activated. Addijtisadtiynd significant diér-
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encesdn the battery voltages at flifent airfields for supposedly new batteries, indicating that pilots are either mixing up the new
andused batteries during flight, or the batteries are being short-circuited during storage.

DTIC

Alkaline Batteries; Nightigion; Aircraft Pilots; Imaging €chniques; Lithium

19970022145FisherRosemount, In¢Eden Prairie, MN USA
Flow Through a Rectangulasto-Semiannular Diffusing Transition Duct
FosterJef, FisherRosemount, Inc., USA; @hdt, Bruce JModern Bchnologies Corp., USA; Reichert, Bruce A., Kansas State
Univ., USA; Okiishi, Theodore H., lowa State Univ. of Science and Technology, USA; Journal of Propulsion and Power; Apr.
1997; Volume 13, No. 2, pp. 312-317; In English; 34th; Aerospace Sciences, 15-18 Jan. 1996, Reno, NV, USA; Sponsored by
Americanlinst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAG2-1561
ReportNo.(s): NASA-CR-204816; NAS 1.26:204816; AIAA Paper 96-0448; No Copyrighail /ACASI; A02, Hardcopy; A01,
Microfiche

Rectangulato-semiannular difising transition ducts are criticallet components on supersonic airplanes having bifucated
engineinlets. This paper documents measured details of the flow through a rectaagdariannular transition duct having an
expansiorarea ratio of 1.53. Three-dimensional velocity vectorstatad pressures at the exit plane of théudiér are presented.
Surfaceoil-flow visualization and surface static pressure @atashown. The tests were conducted with an inlet Mach number
of 0.786 and a Reynolds number based on the inlet centerline velocity and exit diameter of 3.2 x 10(exp 6). The measured data
are compared with previously published computational results. The ability of vortex generators to reduce circumferential total
pressurelistortion is demonstrated.
Author
Engine Inlets; Ducts; Ducted Flow; Flowsvalization; Pessue Reduction; Static Bssure
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19970021192Institute for Human Factors TNQoesterbey, Netherlands
Quantifying the Image Quality of the KDC-10 Refueling Vsion System Final Report De Beeldkwaliteitvan het KDC-10
Bijtank System
Kooi, F. L., Institute for Human Factors TNO, Netherlandan\Breda, L., Institute for Human Factors TNO, Netherlands; Dec.
04,1996; 22p; In Dutch
ReportNo.(s): AD-A320634; TNO-TM-96-A052; TDCK-RP96-0195; No Copyrightatk CASI; A03, Hardcopy; AO1Micro-
fiche

Theimage quantity of the KDC-IO refueling vision system has been evaluated in terms of resolution and contrast.sensitivity
to this aim a new contrast test was developed. A comparison to other systems show¥b&tiDaefueling vision system is
particularlytracking in itscontrast representation. A recent adjustment to the system partially improved its characteristics. Part
of the poor contrast representation is due to the incomplete image separation of the stereoscopic screen. ©halpibatta
tive analysis of the image quality recommendations for further improvement are given.
DTIC
Image Resolution; DC 10 Airaft; Fuel Systems; Flight Operations; Refueling; Human Factors Engineering

19970021724Naval Health Research Cent8an Diego, CA USA
Air craft Type and Diagnosed Back Disorders in U.S. Navy Pilots and &Anew Interim Report 1991 - 1993
Simon-Arndt,C. M., Naval Health Research CentdBA; Yuan, H., Naval Health Research Centé8A; Hourani, L. L., Naval
HealthResearch CentedSA; Sep. 1996; 29p; In English
Report No.(s): AD-A319230; NHRC-96-27; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

Backdisordershave long been recognized as a serious problem within the military aviation community and a possible threat
to mission accomplishment. The purpose of the present study was to determine the extent to which type of aircraft flown is associ
atedwith diagnosed back problems, and to examinfergifces in the prevalence of back disorders between pilots and aircrew
A case-control study was conducted in which active-duty mlodsaircrew members with a diagnosed back disorder on their most
recentphysical exam between 1991 and 1993 were compared with pilots and aircrew without such diagnoses. Data were obtained
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from the automated physical examination recardsntained by the Naval Aerospace and Operational Medical Institute for all
navalaviation personnel. Results showed that aircrew members have a higher risk of diagnosed back problems than pilots for both
helicoptersaand fixed-wing aircraft. The study revealed that flight engineers have a higher risk of diagnosed back problems than
otheraircrew members. Among pilots, no association was found between type of aircraft and diagnosed back problems.

DTIC

Military Aviation; Flying Personnel; Flight Gaws; Fixed Wgs; Back Injuries

15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general); computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19970021722Wright State Uniy Dept. of Mechanical and Materials Engineeribgyton, OH USA
Multidisciplinary Interactive Design and Analysis System: Architecture Interim Report Sep. 1994 - Dec. 1995
RajagopalanHarini S., Wight State Uniy USA; Luo, Xiao-Dong, Wght State Uniy USA; Grandhi, Ramana M\right State
Univ., USA; Dec. 1995; 206p; In English
Contract(s)/Grant(s): F33615-94-C-32AF Proj. 2401
Report No.(s): AD-A320778; WL-TR-96-3137; No Copyright;afl: CASI; A10, Hardcopy; A03, Microfiche

This report presentthe development of MIDAS, a graphical pre- and post-processor for ASTROS. The system is developed
around I-DEAS using its Open Architecture. MIDAS displays structural responses like stresses, displacements under multiple
boundaryconditions and load cases. It also displays normal modes animation and concurrent aerodynamic and structural models.
Presentvork concentrates on display of flutter modes, design optimization iteration histories and optimum variables distribution.
What-if trade off studies is the future course of the work. MIDAS has been developed on Silicon Graphics workstation and is
portableto other UNIX platforms.
DTIC
StructuralAnalysis; Aicraft Design; Computer Aided Design; Computer Graphicspégnamic Characteristics; Design Anal
ysis

16
PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19970021481National Aerospace Lablokyo, Japan
Summary of High Enthalpy Flow Workshop
Yamamoto, Yukimitsu, National Aerospace Lab., Japan; Hosaka, Yoko, Sanko Ltd., Japan; Saito, Akiko, Sanko Ltd., Japan;
Proceedings of the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 61-66; In Japanese; Also
announceas 19970021469; No Copyrightyail: CASI; A02, Hardcopy; A03, Microfiche

In the perspective of Japanese space projects, the knowledge of high enthalpy and high Mach nyrabeurtowg during
theatmospheric reentry of space vehicles, has recently regained considerable interest. The need to support aerodynamic desig
of space vehicles under the environments where experiment is ayltdénd costlyhas caused the usénumerical simulation.
Hence,a high enthalpy flow workshop was held at NAL in June, 1995 for axisymmetric flow problems. This paper summarizes
the computational results of the OREX real gas flow problem and discusses the detailed comparison of numerical results.
Author
Mach Number; Atmospheric Entry; Gas Flow; Numerical Analysispdyaramics; Reentryeliicles

19970021513Advanced &chnology of Commutetelicopter Co., Ltd.Gifu, Japan

Effect of Blade Geometry on BVI Noise of Helicopter Rotor

Nakamura, Hideaki, Advanced Technology of Commuter-Helicopter Co., Ltd., Japan; Kondo, Natsuki, Advanced Technology
of CommutetHelicopter Co., Ltd., Japan; AoKk¥lakoto, Advanced 8chnology of Commutddelicopter Co., Ltd., Japan; Aoya

ma, Takashi, National Aeronautical Lab., Japan; Saito, Shigéatipnal Aeronautical Lab., Japan; Proceedings of the 14th NAL
Symposium on Aircraft Computational Aerodynamics; 1996, pp. 251-256; In Japanese; Also announced as 19970021469; No
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Copyright;Avail: CASI; A02, Hardcopy; A03, Microfiche

A predictionmethod for blade-vortex interaction (BVI) noise of a helicopter rotor is developed. This method consists of fol
lowing four steps: (1) trim analysis using CAMRAD 2 based on the lifting line thé®rynterpolation of blade motion and the
wakegeometry(3) aerodynamic analysis using a finitef@iénce solver for ththree-dimensional unsteady Euler equations, and
(4) noise analysis using an aeroacoustic code based on the Ffalimm$\and Hawkings (FWH) formulation without the quad
rupoleterm. The predicted acoustic waveform for the OLS model rotor is compared with experimental data and reasonable cor
relation is obtained. This method is applied to investigate fheteff the tip shape on the intensity of the BVI noise. In the first
step,the efects of anhedral, dihedral, swept and tapered tip shapes are discussed. As a result, it is shown that the anhedral, swept
forward,and tapered tip shapes are good for the reduction of the BVI noise in a descent flight condition.
Author
Blade Slap Noise; Bladesxtex Interaction; Blade ips; Helicopters

19970021514National Aerospace Lablokyo, Japan
Numerical Analysis of Aerodynamic Noise of Helicopter Rotor
Uchiyama, Naoki, National Aerospace Lab., Japan; Nakao, Masahiro, National Aerospace Lab., Japan; Fuji, Kozo, National
Aerospacd.ab., Japan; Ohmura, Minoru, National Aerospace Lab., Japan; Proceeding$4ihth\L Symposium on Aircraft
ComputationaAerodynamics; 1996, pp. 257-262;Japanese; Also announced as 19970021469; No Copyriglil; BASI;
A02, Hardcopy; A03, Microfiche

An analysis system for predicting helicopter rotor aerodynamic noise is developed. The system consists eStokiesier
solverfor near rotor flowfield computation and an acoustic wave equation solver for computing sound pressure propagation. The
Navier-Stokes solver is applied on a system of overset grids in order to allow realistic motion of the rotor blatesisTice
equationused is the linear Ffowcsillilams and Hawkings equation in Farassa& integral formulation. For aerodynamic valida
tion, results obtainefrom Caradonna’test rotor in hover and AH-1G OLS rotor in forward flight are presented. For aeroacoustic
validation,sound pressure history obtained form 1/4 scale UH-I rotor in hover is presented.
Author
Aerodynamid\oise; NavietStokes Equation; Computational Fluid Dynamics; Blade Slap Noise; Helicoptenseliar Noise;
NoisePrediction (Aicraft)

19970021515National Aerospace Lablokyo, Japan
Numerical Prediction of Sonic Boom Intensity in NeaiField
Makino, Yoshikazu, National Aerospace Lab., Japan; Sugiura, Takaaki, National Aerospace Lab., Japan; Watanuki, Tadaharu,
NationalAerospace Lab., Japan; Kubota, Hirotoshi, National Aerodpatze Japan; AoyamagaKashi, National Aerospace Lab.,
JapanProceedingsf the 14th NAL Symposium on Aircraft Computational Aerodynamics; 1996, pp. 263-268; In Japanese; Also
announceds 19970021469; No Copyrighty#il: CASI; A02, Hardcopy; A03, Microfiche

The sonic boom intensity generated by the low-boom designed airplane is estimated num€hieallyplane is designed
by using Darders low-boom design method in order to generate a flat-toppsgssure signature on the ground. The-fielt
pressuresignatures of the airplane are calculated by using three-dimensional Euler equationdiciémt swimber of grid points
to capture the shock waves in the niéald is checked. These calculated nBeld pressure signatures are then extrapolated to
the ground by waveform parameter method. As a restitte calculation, it is shown that the airplane generates a flat-top type
pressuresignature, and its sonic-boom intensity is under 1 psf on the ground.
Author
Sonic Booms; Near Fields; Numerical Analysis;cfaft Noise
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GENERAL

19970020903Kyushu Univ, Faculty of EngineeringFukuoka, Japan
Technology Reports of Kyushu UniversityVolume 68
TechnologyReports of Kyushu Universityolume 68, no. 2, March 1995; M&a995; ISSN 0023-2718; 67p; In Japanese; Also
announceas 19970020904 through 19970020905; No CopyrighajlACASI; A04, Hardcopy; A01, Microfiche

Thereports in this issue address the following topics: a simulatimel of a plasma in a small PIG ion source; a study of
the compressive failure process in concrete by mesoscopic mechanics; classification of stations based on comprehensive viev
pointsof station equipment, the circumstances of passengers and land-useptdgheéerivatives calculation method of the Uni
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versalLearning Network and its application to systems control; and an experimental study of dynamic stall phenomena around
a 2-dimensional airfoil oscillating in pitch in low speed flow
CASI

Japan; Reseah; Engineering; Plasma Physics; Aelynamics; Materials Science
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